C is mapped conformally on the disc |ιι;|<l by a function w = f(z), analytic and univalent in D, then f(z) will be continuous on the closure of D and will map C on \w\ =1 in a one to one manner (Caratheodory [2] ), and that if C is rectifϊable, then f(z) will map sets E of points of linear measure zero on C onto sets of linear measure zero on the circumference I w I = 1 and sets E of positive linear measure onto sets of positive linear measure on \w\ =1 (F. and M. Riesz [12] and Lusin and Privaloff [8] ). If the condition that C is rectifiable is dropped, however, the above metric property can no longer be asserted for f(z) on C. In fact, Lavrentieff gives in his paper [5] an example of a domain D bounded by a non-rectifiable closed Jordan curve C, by the conformal map w = f(z) of which on the unit disc \ιv\ <1 a set E of linear measure zero on C is mapped onto a set of positive linear measure on | w \ = 1 and Lohwater and Seidel [6] and Lohwater and Piranian [7] show that there exist Jordan domains D f by the conformal map w = f(z) of which on |w|<l a set E of positive linear or two-dimensional measure on C is mapped onto a set of linear measure zero on | w | = 1. R. Nevanlinna [10 p . 107] also states without proof that an example of a set E can be given which belongs to the boundaries of two Jordan domains Di and D2 and is mapped onto a set of linear measure zero by the conformal map of Dι on the unit disc, while it is mapped onto a set of positive linear measure by the map of D 2 on the unit disc. Here we raise the following problems:
(i) Under what metrical condition for E can the condition that C is rectifiable be dropped to assert that it is mapped onto a set of linear measure zero?
(ii) Under what metrical condition for E can the condition that C is recti-fiable be dropped to assert that it is mapped onto a set of positive linear measure?
The main purpose of this paper is to give some answers for these problems.
In the sequel, proving two elementary lemmas, we shall show that the condition that the 1/2-dimensional Hausdorff measure of E is zero is sufficient for the problem (i). These two lemmas can also give a partial answer for the so-called Beurling conjecture on Fuchsian or Fuchsoid groups. We shall prove that, if E is of 1/2-dimensional Hausdorff measure zero, then the conjecture holds good.
For the problem (ii), we shall show that, for any totally disconnected compact set E of the 2-plane, there can be found a Jordan domain D such that E belongs to the boundary of D and is mapped onto a set of logarithmic capacity zero, consequently of linear measure zero, by the conformal map of D on the unit disc. In this connection, we shall give an example of E of positive acapacity (0<α <1) which belongs to a rectifiable Jordan curve C and is mapped onto a set of logarithmic capacity zero by the conformal map of the Jordan domain bounded by C on the unit disc. In the case where 0<a< 1/2, such an example was given already by Ohtsuka in his paper [11] and he raised there the question whether the similar example can be given in the case where 1/2 Sec <1.
2. First we shall be concerned with the problem (i) raised above. Let E be a totally disconnected compact set in the 2-plane and let C be a closed Jordan It is well-known that if E is of logarithmic capacity zero, then the foot is of linear measure zero. Now we prove Then D 2 is simply-connected, because each s 2 y is also contained in some δu.
Defining inductively, we thus obtain an increasing sequence of domains {D rt }.
We now set
Then it is easily seen that Dζ is a Jordan domain with a boundary curve Cζ^Eζ. So it remains for us to prove that Dζ is mapped conformally on the unit disc in such a way that the image of E ζ on the unit circumference is of logarithmic capacity zero. But this can be proved easily. In fact, we consider the double D ζ of Dζ with respect to Cζ -Eζ. Then O ζ is a Riemann surface of planar character. The double s n j of each s n j is a doubly-connected closed domain in Dζ and for a fixed n, all of s n j 0" = l, 2, . . . , j(n)) together separates the ideal boundary of ΰ ζ from the domain ύo, the double of A> If we denote by ώ n the harmonic function on the set \Js n j, which takes the value 0
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on the boundary separating U s n j from D o and the value 1 on that separating,
Usnj from the ideal boundary of Dζ, we have
by our condition ΣC(%')έl. Hence so that we see from Sario's criterion [13] 7. In this last section, we shall give an example of E of positive α-capacity (0<α:<l), such that there is a rectifiable Jordan curve C^>E and it is mapped onto a set of logarithmic capacity zero by the conformal map of the Jordan domain bounded by C on the unit disc. In the case where 0<α:<l/2, such an example was given already by Ohtsuka [11] .
Let E be a Cantor set on the closed interval 7 0 : I -1/2,1/2] with constant successive ratios f Λ , 0<£ w = 2^ <1. Then for any a (0<α<l), E is of positivê -capacity, if we take l sufficiently near 1/2. We shall show that there is a rectifiable Jordan curve C => E satisfying the condition. 
